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(54) RECORDING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ink jet recording method and 
recording apparatus capable of achieving a high quality of image recording 
without the occurrence of bleeding relative to various media. 
SOLUTION: Recording liquid adapted to the recording apparatus is made 
to have an electric resistance of 108Ωxm or more. The recording 
-liquid is obtained by dispersing toner particles having an average particle 
diameter of 0.01-5μm and a ζ-potential of 60mV or more in 
carrier liquid having an electric resistance of 1010Ωxm. 
Furthermore, in order to obtain a recording image with high sharpness, 
recording liquid is adapted having an electric resistance of 
1010Ω.cm or more. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The recording device characterized by providing the following. By distributing the developer particle charged in 
predetermined polarity in a dielectric liquid, it is 108. Record liquid adjusted so that it might have the electrical resistivity 
more than omega-cm. A record liquid maintenance means to hold the aforementioned record liquid, and a voltage impression 
means to make a developer particle breathe out from the record liquid currently held at the aforementioned record liquid 
maintenance means by impressing alternatively the voltage of the predetermined size of the electrification polarity of the 
aforementioned developer particle, and like-pole nature to the aforementioned record liquid maintenance means. 
[Claim 2] The recording device characterized by providing the following. Electrical resistivity is the dielectric liquid of 1010 
or more ohm-cm. The developer particle in within the limits whose mean particle diameter the F-potential to the 
aforementioned dielectric liquid is 60mV or more, and is 0.01 or 5 micrometers which can be charged. By distributing the 
aforementioned developer particle charged in predetermined polarity in the aforementioned dielectric liquid, it is 108. Record 
liquid adjusted so that it might have the electrical resistivity more than omega-cm. A record liquid maintenance means to hold 
the aforementioned record liquid, and a voltage impression means to make a developer particle breathe out from the record 
liquid currently held at the aforementioned record liquid maintenance means by impressing alternatively the voltage of the 
predetermined size of the electrification polarity of the aforementioned developer particle, and like-pole nature to the 
aforementioned record liquid maintenance means. 

[Claim 3] The recording device characterized by providing the following. Electrical resistivity is the dielectric liquid of 1010 
or more ohm-cm. The developer particle in within the limits whose mean particle diameter the F-potential to the 
aforementioned dielectric liquid is 60mV or more, and is 0.01 or 5 micrometers which can be charged. By distributing the 
aforementioned developer particle charged in predetermined polarity in the aforementioned dielectric liquid, it is 108. Record 
liquid adjusted so that it might have the electrical resistivity more than omega-cm. A record liquid hold means to hold the 
aforementioned record liquid, and the record liquid maintenance means which has a record liquid attaching part holding the 
aforementioned record liquid, and was formed of the dielectric film-like member, While making a record medium carry out 
proximity opposite of the record liquid attaching part of an aforementioned record liquid maintenance means by which the 
aforementioned record liquid was held By impressing alternatively the voltage of the predetermined size of the electrification 
polarity of the aforementioned developer particle, and like-pole nature to the aforementioned record liquid currently held at 
the aforementioned record liquid attaching part Where predetermined voltage is impressed to the aforementioned record 
liquid by the 1st voltage impression means made to migrate to the aforementioned record-medium side, and the 
aforementioned voltage impression means, the developer particle contained in the record liquid currently held at the 
aforementioned record liquid attaching part The 2nd voltage impression means made to breathe out where a developer 
particle is condensed from the aforementioned record liquid by impressing the predetermined voltage corresponding to image 
data further. 

[Claim 4] The recording device characterized by providing the following. By distributing the developer particle charged in - 
predetermined polarity in a dielectric liquid, it is 108. Record liquid adjusted so that it might have the electrical resistivity 
more than omega-cm. A record liquid maintenance means to penetrate from one field of a dielectric film-like member to the 
field of another side, to have two or more minute breakthroughs with the larger aperture by the side of one field than the 
aperture by the side of the field of another side, and to hold the aforementioned record liquid by two or more of these minute 
breakthroughs, While making one [ holding the aforementioned record liquid ] field of the aforementioned record liquid 
maintenance means approach a record medium By impressing alternatively the voltage of the predetermined size of the 
electrification polarity of a developer particle, and like-pole nature contained in the aforementioned record liquid in contact 
with the field of another side of the aforementioned record liquid maintenance means, and forming electric field between the 
aforementioned record liquid maintenance means and the aforementioned record medium A voltage impression means to 
make the aforementioned record medium turn and breathe out the developer particle in the record liquid currently held at the 
minute breakthrough of the aforementioned record liquid maintenance means from the aforementioned record liquid. 
[Claim 5] It is 108 by distributing the developer particle which is characterized by providing the following and which was 
charged in predetermined polarity in the dielectric liquid. Two or more minute breakthroughs with the aperture penetrate to 
the field of another side from one field of the record liquid adjusted so that it might have the electrical resistivity more than 
omega-cm, and a dielectric film-like member, and larger [ another side ] by the side of one field than the aperture by the side 
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of a field. A record liquid maintenance means to have the breakthrough covered with the conductive member so that it may 
project in the field side of another side at least from the wall and this wall of each breakthrough, and to hold the 
aforementioned record liquid by two or more aforementioned breakthroughs. While making one [ holding the aforementioned 
record liquid ] field of the aforementioned record liquid maintenance means approach a record medium The voltage of the 
predetermined size of the electrification polarity of a developer particle and like-pole nature contained in the aforementioned 
record liquid in contact with the field of another side of the aforementioned record liquid maintenance means is impressed 
alternatively. A voltage impression means to make the aforementioned record medium turn and breathe out the developer 
particle in the record liquid currently held at the minute breakthrough of the aforementioned record liquid maintenance means 
by forming electric field between the conductive members and the aforementioned record media by which the coat was 
carried out to the aforementioned record liquid maintenance means from the aforementioned record liquid. 
[Claim 6] The electrical resistivity characterized by providing the following The dielectric liquid of 1010 or more ohm-cm, 
By distributing the developer particle in within the limits whose mean particle diameter the F-potential to the aforementioned 
dielectric liquid is 60mV or more, and is 0.01 or 5 micrometers which can be charged, and the aforementioned developer 
particle charged in predetermined polarity in the aforementioned dielectric liquid 108 Two or more minute breakthroughs 
'with the aperture penetrate to the field of another side from one field of the record liquid adjusted so that it might have the 
electrical resistivity more than omega-cm, and a dielectric film-like member, and larger [ another side ] by the side of one 
field than the aperture by the side of a field. A record liquid maintenance means to have the breakthrough covered with the 
conductive member so that it may project in the field side of another side at least from the wall and this wall of each 
breakthrough, and to hold the aforementioned record liquid by two or more aforementioned breakthroughs. While making one 
[ holding the aforementioned record liquid ] field of the aforementioned record liquid maintenance means approach a record 
medium The voltage of the predetermined size of the electrification polarity of a developer particle and like-pole nature 
contained in the aforementioned record liquid in contact with the field of another side of the aforementioned record liquid 
maintenance means is impressed alternatively. A voltage impression means to make the aforementioned record medium turn 
and breathe out the developer particle in the record liquid currently held at the minute breakthrough of the aforementioned 
record liquid maintenance means by forming electric field between the conductive members and the aforementioned record 
media by which the coat was carried out to the aforementioned record liquid maintenance means from the aforementioned 
record liquid. 

[Claim 7] The recording device characterized by providing the following. By distributing the developer particle charged in 
predetermined polarity in a dielectric liquid, it is 108. Record liquid adjusted so that it might have the electrical resistivity 
more than omega-cm. While making one field of a record liquid maintenance means for a concavo-convex field to be formed 
in one field side of a dielectric film-like member, and to hold the aforementioned record liquid according to this 
concavo-convex field, and an aforementioned record liquid maintenance means to hold the aforementioned record liquid 
approach a record medium By impressing alternatively the voltage of the predetermined size of the electrification polarity of a 
developer particle, and like-pole nature contained in the aforementioned record liquid in contact with the field of another side 
of the aforementioned record liquid maintenance means, and forming electric field between the aforementioned record liquid 
maintenance means and the aforementioned record medium A voltage impression means to make the aforementioned record 
medium turn and breathe out the developer particle in the record liquid currently held at the minute breakthrough of the 
aforementioned record liquid maintenance means from the aforementioned record liquid. 

[Claim 8] The recording device characterized by providing the following. By distributing the developer particle charged in 
predetermined polarity in a dielectric liquid, it is 108. Record liquid adjusted so that it might have the electrical resistivity 
more than omega-cm. A record liquid maintenance means to hold the record liquid which has two or more nozzles and was 
held in the aforementioned 1st record liquid hold means with each nozzle, In order to make the developer particle contained 
in record liquid near [ which was established in the aforementioned record liquid maintenance means ] the point of each 
nozzle breathe out outside A voltage impression means to make a developer particle breathe out from the record liquid 
currently held at the aforementioned record liquid maintenance means by being prepared in the point of each nozzle prepared 
in the aforementioned record liquid maintenance means, and impressing alternatively the voltage of the predetermined size of 
the electrification polarity of the aforementioned developer particle, and like-pole nature to the aforementioned record liquid. 
[Claim 9] The recording device characterized by providing the following. By distributing the developer particle charged in 
predetermined polarity in a dielectric liquid, it is 108. Record liquid adjusted so that it might have the electrical resistivity 
more than omega-cm. the slit formed of the dielectric member a hole -- having - this slit -- with a record liquid 
maintenance means to hold the record liquid held in the aforementioned 1st record liquid hold means with the hole the slit of 
the aforementioned record liquid maintenance means - a hole, in order to make the developer particle contained in the record 
liquid held inside breathe out outside the slit of the aforementioned record liquid maintenance means - a voltage impression 
means to make a developer particle breathe out from the record liquid currently held at the aforementioned record liquid 
maintenance means by being prepared in a hole and impressing alternatively the voltage of the predetermined size of the 
electrification polarity of the aforementioned developer particle, and like-pole nature to the aforementioned record liquid 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to recording devices, such as a copying machine and a 

printer, and relates to the recording device of the ink-jet method using the electrostatic force especially. 

[0002] 

[Description of the Prior Art] Generally the ink-jet recording method is divided roughly into a continuation injection type and 
an on-demand type, and the recording method called a piezo piezo-electricity method, a thermal ink-jet method, and 
electrostatic acceleration type with an electrostatic method (a Sweet type, Hertz type) and an on-demand type at a continued 
type is known further. 

[0003] Composition with the on-demand type ink-jet method concrete in JP,56-170,A, 56-4467, 57 No. -151374 official 
report, etc. using electrostatic force is indicated. These are not put in practical use although called an electrostatic acceleration 
type ink jet or slit jet. By impressing the high voltage to these electrodes alternatively, these basic principles make the ink near 
the electrode blow off on the recording paper which carries out contiguity opposite with a slit, and are recorded on it while 
they supply ink to the slit-like ink room which comes to arrange many electrodes from an ink tank to a slit-like ink attaching 
part inside. 

[0004] moreover, the hole of the film-like ink base material which has two or more micropores in JP,61-21 1048,A as other 
methods which do not use a slit-like recording head - ink -- being filled up - a multi-stylus head -- alternative ~ voltage ~ 
impressing -- a hole ~ a means to move inner ink to the recording paper is indicated 

[0005] The ink used by these methods is 106. Shell 108 What has the electric resistance about an ohm and cm is used. That to 
which electric resistance distributed the coloring agent which generally becomes an oily solvent from a color by distributed 
assistant **, such as a surfactant, and adjusted electric resistance with water for the low reason is used. 
[0006] Since a charge is poured into the ink which touches an electrode by the high voltage impressed to the arranged 
electrode and the ink near the electrode is electrified by it, the flight principle of these ink is interpreting it as that by which 
electrostatic **** arises and ink is breathed out. Therefore, only when it is not usually charged but voltage is impressed, ink 
electrified the ink near the electrode by energization, and has acquired the regurgitation force. 

[0007] For this reason, in high insulating ink, since necessary voltage does not become high or electrification of ink becomes 
impossible, it cannot be used. In addition, this ink is the so-called ink in which the dispersion medium and the colorant were 
distributed uniformly, and all the components in ink are exhausted together so that the above explanation may show. 
[0008] 

[Problem(s) to be Solved by the Invention] Said ink-jet technology and a division on-demand type method are small, and 
since consumption energy is also small, its recent-years spread is remarkable. On the other hand, these ink-jet methods also 
have many troubles which serve as a technical technical problem in common. 

[0009] These ink-jet recording methods are making the ink as a record material breathe out using a nozzle or an orifice. 
However, by the conventional ink-jet method, since the concentration of ink is uncontrollable, there is a problem of carrying 
out blinding, by being left after high-concentration ink has adhered to the nozzle or the orifice. 

[0010] In order to use for conventional ink a color with little precipitation and condensation, the color which does not contain 
a formed element as a coloring component for this cure, fading to daylight is remarkable, and the present condition is not used 
for the record use for mothballs. Moreover, although the attempt using a very minute pigment is performed, the technical 
problem still unsolved to making all colors color is left behind. 

[001 1] Moreover, on the demand of blinding prevention, since the poor picture by the osmosis called a blot and feathering to 
the paper which is a television object in order to use fluid high liquid ink arises, if the television paper which carried out the 
coat of a silica or the water-soluble binder to the recording paper side is not used, oak **** and a form cannot be chosen 
freely. 

[0012] Furthermore, since the probability of blinding becomes so high that the number of nozzles increases, utilization of a 
high-density double-width recording device (there are many nozzles) is difficult for it. Therefore, the present condition is that 
what has very late recording density is put in practical use. 

[0013] Therefore, the purpose of this invention is to offer the recording device of the ink-jet method in which high definition 
record is possible, without accomplishing in view of a situation which was mentioned above, and a blot occurring to various 
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media. 
[0014] 

[Means for Solving the Problem] By distributing the developer particle charged in predetermined polarity in a dielectric 
liquid, in order that this invention may attain the above-mentioned purpose 108 Record liquid adjusted so that it might have 
the electrical resistivity more than omega-cm, By impressing alternatively the voltage of the predetermined size of the 
electrification polarity of the aforementioned developer particle, and like-pole nature to a record liquid maintenance means to 
hold the aforementioned record liquid, and the aforementioned record liquid maintenance means The recording device which 
has a voltage impression means to make a developer particle breathe out from the record liquid currently held at the 
aforementioned record liquid maintenance means is offered. 

[0015] According to this invention, electrical resistivity Moreover, the dielectric liquid of 1010 or more ohm-cm, By 
distributing the developer particle in within the limits whose mean particle diameter the F-potential to the aforementioned 
dielectric liquid is 60mV or more, and is 0.01 or 5 micrometers which can be charged, and the aforementioned developer 
particle charged in predetermined polarity in the aforementioned dielectric liquid 108 Record liquid adjusted so that it might 
have the electrical resistivity more than omega-cm, By impressing alternatively the voltage of the predetermined size of the 
electrification polarity of the aforementioned developer particle, and like-pole nature to a record liquid maintenance means to 
hold the aforementioned record liquid, and the aforementioned record liquid maintenance means The recording device which 
has a voltage impression means to make a developer particle breathe out from the record liquid currently held at the 
aforementioned record liquid maintenance means is offered. 

[0016] According to this invention, electrical resistivity Furthermore, the dielectric liquid of 1010 or more ohm-cm, By 
distributing the developer particle in within the limits whose mean particle diameter the F-potential to the aforementioned 
dielectric liquid is 60mV or more, and is 0.01 or 5 micrometers which can be charged, and the aforementioned developer 
particle charged in predetermined polarity in the aforementioned dielectric liquid 108 Record liquid adjusted so that it might 
have the electrical resistivity more than omega-cm, A record liquid hold means to hold the aforementioned record liquid, and 
the record liquid maintenance means which has a record liquid attaching part holding the aforementioned record liquid, and 
was formed of the dielectric film-like member, While making a record medium carry out proximity opposite of the record 
liquid attaching part of an aforementioned record liquid maintenance means by which the aforementioned record liquid was 
held By impressing alternatively the voltage of the predetermined size of the electrification polarity of the aforementioned 
developer particle, and like-pole nature to the aforementioned record liquid currently held at the aforementioned record liquid 
attaching part Where predetermined voltage is impressed to the aforementioned record liquid by the 1st voltage impression 
means made to migrate to the aforementioned record-medium side, and the aforementioned voltage impression means, the 
developer particle contained in the record liquid currently held at the aforementioned record liquid attaching part By 
impressing the predetermined voltage corresponding to image data further, the recording device which has the 2nd voltage 
impression means made to breathe out where a developer particle is condensed from the aforementioned record liquid is 
offered. 

[0017] Furthermore, by distributing the developer particle charged in predetermined polarity in a dielectric liquid according 
to this invention 108 Record liquid adjusted so that it might have the electrical resistivity more than omega-cm, A record 
liquid maintenance means to penetrate from one field of a dielectric film-like member to the field of another side, to have two 
or more minute breakthroughs with the larger aperture by the side of one field than the aperture by the side of the field of 
another side, and to hold the aforementioned record liquid by two or more of these minute breakthroughs, While making one 
holding the aforementioned record liquid ] field of the aforementioned record liquid maintenance means approach a record 
medium By impressing alternatively the voltage of the predetermined size of the electrification polarity of a developer 
particle, and like-pole nature contained in the aforementioned record liquid in contact with the field of another side of the 
aforementioned record liquid maintenance means, and forming electric field between the aforementioned record liquid 
maintenance means and the aforementioned record medium The recording device which has a voltage impression means to 
make the aforementioned record medium turn and breathe out the developer particle in the record liquid currently held at the 
minute breakthrough of the aforementioned record liquid maintenance means from the aforementioned record liquid is 
offered. 

[0018] By distributing the developer particle charged in predetermined polarity in a dielectric liquid further again according 
to this invention 108 Record liquid adjusted so that it might have the electrical resistivity more than omega-cm, It penetrates 
from one field of a dielectric film-like member to the field of another side, and the aperture by the side of one field is two or 
more larger minute breakthroughs than the aperture by the side of the field of another side. A record liquid maintenance 
means to have the breakthrough covered with the conductive member so that it may project in the field side of another side at 
least from the wall and this wall of each breakthrough, and to hold the aforementioned record liquid by two or more 
aforementioned breakthroughs, While making one [ holding the aforementioned record liquid ] field of the aforementioned 
record liquid maintenance means approach a record medium The voltage of the predetermined size of the electrification 
polarity of a developer particle and like-pole nature contained in the aforementioned record liquid in contact with the field of 
another side of the aforementioned record liquid maintenance means is impressed alternatively. By forming electric field 
between the conductive members and the aforementioned record media by which the coat was carried out to the 
aforementioned record liquid maintenance means The recording device which has a voltage impression means to make the 
aforementioned record medium turn and breathe out the developer particle in the record liquid currently held at the minute 
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breakthrough of the aforementioned record liquid maintenance means from the aforementioned record liquid is offered. 
[0019] According to this invention, electrical resistivity Furthermore, the dielectric liquid of 1010 or more ohm-cm, By 
distributing the developer particle in within the limits whose mean particle diameter the F-potential to the aforementioned 
dielectric liquid is 60mV or more, and is 0.01 or 5 micrometers which can be charged, and the aforementioned developer 
particle charged in predetermined polarity in the aforementioned dielectric liquid 108 Record liquid adjusted so that it might 
have the electrical resistivity more than omega-cm, It penetrates from one field of a dielectric film-like member to the field of 
another side, and the aperture by the side of one field is two or more larger minute breakthroughs than the aperture by the side 
of the field of another side. A record liquid maintenance means to have the breakthrough covered with the conductive member 
so that it may project in the field side of another side at least from the wall and this wall of each breakthrough, and to hold the 
aforementioned record liquid by two or more aforementioned breakthroughs, While making one [ holding the aforementioned 
record liquid ] field of the aforementioned record liquid maintenance means approach a record medium The voltage of the 
predetermined size of the electrification polarity of a developer particle and like-pole nature contained in the aforementioned 
record liquid in contact with the field of another side of the aforementioned record liquid maintenance means is impressed 
alternatively. By forming electric field between the conductive members and the aforementioned record media by which the 
coat was carried out to the aforementioned record liquid maintenance means The recording device which has a voltage 
impression means to make the aforementioned record medium turn and breathe out the developer particle in the record liquid 
currently held at the minute breakthrough of the aforementioned record liquid maintenance means from the aforementioned 
record liquid is offered. 

[0020] By distributing the developer particle charged in predetermined polarity in a dielectric liquid further again according 
to this invention 108 Record liquid adjusted so that it might have the electrical resistivity more than omega-cm, While making 
one field of a record liquid maintenance means for a concavo-convex field to be formed in one field side of a dielectric 
film-like member, and to hold the aforementioned record liquid according to this concavo-convex field, and an 
aforementioned record liquid maintenance means to hold the aforementioned record liquid approach a record medium By 
impressing alternatively the voltage of the predetermined size of the electrification polarity of a developer particle, and 
like-pole nature contained in the aforementioned record liquid in contact with the field of another side of the aforementioned 
record liquid maintenance means, and forming electric field between the aforementioned record liquid maintenance means 
and the aforementioned record medium The recording device which has a voltage impression means to make the 
aforementioned record medium turn and breathe out the developer particle in the record liquid currently held at the minute 
breakthrough of the aforementioned record liquid maintenance means from the aforementioned record liquid is offered. 
[0021] Furthermore, by distributing the developer particle charged in predetermined polarity in a dielectric liquid according 
to this invention 108 Record liquid adjusted so that it might have the electrical resistivity more than omega-cm, A record 
liquid maintenance means to hold the record liquid which has two or more nozzles and was held in the aforementioned 1st 
record liquid hold means with each nozzle, In order to make the developer particle contained in record liquid near [ which 
was established in the aforementioned record liquid maintenance means ] the point of each nozzle breathe out outside By 
being prepared in the point of each nozzle prepared in the aforementioned record liquid maintenance means, and impressing 
alternatively the voltage of the predetermined size of the electrification polarity of the aforementioned developer particle, and 
like-pole nature to the aforementioned record liquid The recording device which has a voltage impression means to make a 
developer particle breathe out from the record liquid currently held at the aforementioned record liquid maintenance means is 
offered. 

[0022] By distributing the developer particle charged in predetermined polarity in a dielectric liquid further again according 
to this invention 108 Record liquid adjusted so that it might have the electrical resistivity more than omega-cm, the slit formed 
of the dielectric member -- a hole -- having -- this slit -- with a record liquid maintenance means to hold the record liquid held 
in the aforementioned 1st record liquid hold means with the hole the slit of the aforementioned record liquid maintenance 
means -- a hole, in order to make the developer particle contained in the record liquid held inside breathe out outside the slit 
of the aforementioned record liquid maintenance means -- by being prepared in a hole and impressing alternatively the voltage 
of the predetermined size of the electrification polarity of the aforementioned developer particle, and like-pole nature to the 
aforementioned record liquid The recording device which has a voltage impression means to make a developer particle 
breathe out from the record liquid currently held at the aforementioned record liquid maintenance means is offered. 
[0023] This invention distributed the developer particle of a formed element charged in predetermined polarity in the high 
resistance dielectric liquid. It fills up or applies to a dielectric record liquid maintenance means, after adjusting the so-called 
record liquid of the two-component system to predetermined concentration. Impress the same polar voltage as a developer 
particle to the record liquid currently held at the record liquid maintenance means alternatively by the voltage impression 
means, a developer particle is made to breathe out towards a record medium out of record liquid by the electrostatic repulsion, 
and a record image is formed, this record liquid -- 108 -- it has the electrical resistivity of 1010 or more ohm-cm most 
preferably the developer particle contained in record liquid - 0.01 -- or it has 0.1 or a 4-micrometer particle diameter 
preferably, and has 5 micrometers of F-potential of 60m V or more to the dielectric liquid Moreover, the dielectric liquid 
contained in record liquid has the electrical resistivity of 1010 or more ohm-cm. 

[0024] ** which according to this invention unlike that by which the constituent of ink is exhausted uniformly and 
simultaneous like the ink distributed uniformly is separated from record liquid and breathes out the color used by the 
conventional ink-jet record, and a pigment after the detailed developer particle (solid particle) has condensed out of record 
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liquid -- it is constituted like For this reason, the dispersion medium which a developer particle is mainly exhausted 
dispersion medium ] and is distributing the developer particle is [ that the grade which condenses a developer particle is only 
exhausted somewhat, and ]. 

[0025] Moreover, since according to this invention it dissociates from a dispersion medium and the developer particle which 
is mainly a formed element reaches a record medium, a fluidity, permeability, etc. are lost, a blot or feathering by the property 
as a liquid etc. is prevented, and high definition-ization of a record image of a developer particle is attained. For example, 
since the liquid component leading to a flow is hardly contained in the developer particle even when recording on the 
recording paper formed of the fiber which has a bigger opening than a developer particle, and the so-called split-face paper, a 
blot is not produced and high definition-ization is attained. Therefore, a high definition picture can be recorded, without 
producing a blot to various record media other than a regular paper. 

[0026] Furthermore, according to this invention, like the liquid-development agent used with the existing electrophotography, 
since restrictions of a coloring agent are hardly received as long as it is smaller than a developer particle, selection of a more 
nearly free coloring agent is attained and the shelf life of the color which was the big fault of an ink-jet method can be 
improved. 

[0027] Furthermore, it is in the state which the developer particle condensed, and it can be made to breathe out out of record 
liquid by using the record liquid containing the developer particle of a property which was mentioned above according to this 
invention, without including many liquid components. Moreover, the liquid component contained in record liquid is only ** 
that only osmosis or very few amounts of the grade which it evaporates [ grade ] and does not make a developer particle flow 
breathe out with a developer particle promptly after reaching a record medium. 

[0028] According to this invention, since the dryness residue is not included at all, like the conventional ink-jet method, the 
liquid component of record liquid does not have a possibility of carrying out blinding, and can improve reliability further 
again. Moreover, a double width recording head becomes realizable and high-speed record also becomes possible. 
[0029] 

[Embodiments of the Invention] Hereafter, the form of operation of the recording device which was suitable for the record 
method of this invention and this record method with reference to the drawing is explained in detail. As shown in drawing 1 , 
this recording device 1 has the feed section 2, the conveyance section 3, and the main part 5 of equipment containing the 
record unit 4. 

[0030] The feed section 2 is arranged in the upper part of the main part 5 of equipment. That is, while the opening 12 which 
can insert the form cassette 1 1 which can hold the record form P of the predetermined number of sheets as a record medium is 
formed, it inclines in the upper surface of the main part 5 of equipment at an angle of predetermined, and the cassette guide 13 
which can hold the form cassette 1 1 is formed in it. 

[003 1] Moreover, the feed section 2 is equipped with the pickup roller 14 which takes out at a time one sheet of record form P 
held in the form cassette 1 1 in the position which counters the form cassette 1 1 held at the cassette guide 13, and is supplied 
to it at the conveyance section 3 side. This pickup roller 14 has the cross section formed in the shape of an abbreviation half 
moon. 

[0032] The conveyance section 3 has the conductive rotating drum 16 arranged free [ rotation in the center of abbreviation of 
the conveyance way 1 5 where the record form P supplied from the feed section 2 is conveyed towards a delivery mouth, and 
the conveyance way 15]. 

[0033] The conductive rotating drum 16 holds the record form P supplied from the form cassette 11, and it is formed so that 
predetermined potential may be given to this record form P grounding or if needed. And it functions also as a 
counterelectrode to the record electrode contained in the record unit 4 mentioned later. 

[0034] Moreover, the conveyance section 3 has the timing roller 17 of the couple which feeds paper to the record form P to 
predetermined timing so that the nose of cam of a picture and the record position of the record form P which are recorded by 
the record unit 4 with an amendment in the inclination of the record form P guided in the conveyance way 15 between the 
conductive rotating drum 16 and a pickup roller 14 may be adjusted. 

[0035] Furthermore, the conveyance section 3 has the 2nd delivery roller 19 of the couple to which the record form P 
supplied between the conductive rotating drum 16 and the delivery mouth 20 with the 1st delivery roller 18 of the couple 
which the record form P which passed the conductive rotating drum 16 is turned [ couple ] to the delivery mouth 20, and 
makes it convey, and the 1st delivery roller 18 is made to deliver from the delivery mouth 20. 

[0036] The delivery mouth 20 is formed in the upper surface of the main part 5 of equipment which was formed in the upper 
part of the main part 5 of equipment, and was formed so that it might have a predetermined inclination to serve also as a 
delivery tray possible [ delivery of the record form P ]. 

[0037] The record unit 4 which functions as a record liquid hold means is arranged in the position which counters the 
conductive rotating drum 16. This record unit 4 has the record liquid hold section 22 as a 2nd record liquid hold means which 
has held the record liquid L adjusted to the tank 21 as a 1st record liquid hold means to hold liquefied record liquid L, and 
predetermined concentration. 

[0038] A tank 21 and the record liquid hold section 22 are connected by the delivery pipe 24 and the recovery pipe 25 
possible [ circulation of record liquid L ]. In the record liquid hold section 22, the record liquid L adjusted to predetermined 
concentration is sent out to a delivery pipe 24 with a pump 23, and is supplied to a tank 21 . Some record liquid L held in the 
tank 21 is collected by the record liquid hold section 22 through the recovery pipe 25. Thus, a tank 21 and the record liquid 
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hold section 22 are connected possible [ circulation of the record liquid L held, respectively ]. 
[0039] The dielectric liquid with which record liquid L has the resistivityohm [ at least 1010 ] and more than cm, The 
transparent dispersion medium which consists of an isoparaffin system solvent which is a desirable insulating liquid In inside, 
it has 0.01 or an about 5-micrometer particle system. (Carrier liquid is called hereafter) Into carrier liquid, it is charged in 
predetermined polarity and the hard-resin particle (a toner is called hereafter) which functions as a developer which has a 
coloring component at least is formed 2 or by distributing about 8 percentage by weight. 

[0040] In addition, the electrical resistivity mentioned above is PRECISION*LCRMETER 4284made from Hewlett Packard 
A. ; It is the value measured as a recording head using LIQUID TEST FIXTURE 16452A. 

[0041] Moreover, as an isoparaffin system solvent, Esso Sekiyu tradename IsoparG, H, K, L, and M etc. is mentioned, and 
this carrier liquid has 1012 or the electrical resistivity of 1013 or more ohm-cm. Moreover, organic solvents, such as a 
silicone oil, a pentane, and an octane, can also be used as other carrier liquid. Furthermore, a solvent as shown below can also 
be used. 

[0042] For example, according to "the:static electricity handbook appendix 2 edited by the electrostatics meeting", mineral oil 
(electrical resistivity : 1014>, specific inductive capacity : 2.18), n-hexane (electrical resistivity : 1.67x1015, specific 
inductive capacity : 1.89), n-heptane (electrical resistivity : 5.0x1014, specific inductive capacity : 1.92), benzene (electrical 
resistivity : 2.0x1013, specific inductive capacity : 2.28), a carbon tetrachloride (electrical resistivity : 2.0x1013, specific 
inductive capacity : 2.24), etc. are mentioned. 

[0043] the composition of the conventional liquid-development agent for which this record liquid L is fundamentally used 

with electrophotography etc., and abbreviation - although it is the same, that in which the record liquid L in the form of this 

operation has high electrical resistivity as compared with the conventional liquid-development agent is used 

[0044] The tank 21 has held record liquid L which was mentioned above while having the record belt 26 which functions as a 

record liquid maintenance means, and the recording head 27 which functions as a voltage impression means. 

[0045] An insulating film-like member is formed in the shape of a loop so that the record belt 26 may be explained in full 

detail behind. This record belt 26 is stretched by the belt rollers 28a and 28b of the couple which countered mutually and was 

arranged. 

[0046] Either of the belt rollers 28a and 28b is a drive roller for driving the record belt 28 at predetermined speed, and 
another side is a follower roller which follows with the drive of the record belt 28. The record belt 26 rotates in the same 
direction as the direction which the conductive rotating drum 16 rotates with these belt rollers 28a and 28b, i.e., the direction 
where the record form P is conveyed. 

[0047] The record belt 26 is formed of a dielectric and film [ which is insulation preferably, has the electrical resistivity more 
than record liquid L at least, and has 20 or the thickness of 200 micrometers preferably ]-like member, as shown in drawing 2 
. In the form of this operation, on the structure of a recording device 1, since elasticity is needed, as for the quality of the 
material of the record belt 28, the material of resin systems, such as polyester and a polyimide, is suitable. Moreover, material 
as shown below is also applicable. For example, according to "the:static electricity handbook appendix 2 edited by the 
electrostatics meeting", polystyrene (electrical resistivity : 1016 ohm-cm), a polyvinyl butyral (1014> omega-cm), a 
polycarbonate (2.1x1016 ohm-cm), nylon 6 (ohm [ 1012 ] and cm), Nylon 66 (ohm [ 1013 ] and cm), Nylon 1 1 (ohm [ 1013 ] 
and cm), etc. are mentioned. 

[0048] In addition, it is also possible by transforming the structure of a recording device 1 to use a member with small 
elasticity, such as a ceramic and plastics. Moreover, this record belt 26 contains record liquid maintenance field 26a formed 
of two or more minute breakthroughs, in order to hold record liquid, as shown in drawing 2 . 

[0049] (a) of drawing 3 and (b) show the plan and cross section to which a part of record liquid maintenance field 26a was 
expanded, respectively. As shown in (a) of drawing 3 , and (b), record liquid maintenance field 26a has two or more 
breakthrough 26b which penetrates the front reverse side of the record belt 26. 

[0050] As shown in (b) of drawing 3 , this breakthrough 26b is formed so that the aperture of the side which faces a side front 
16, i.e., a conductive rotating drum, may become large slightly from the aperture of the side which touches a background 27, 
i.e., a recording head. The aperture of the side front of breakthrough 26b is variously selectable according to the minimum 
pixel demanded, i.e., recording density. The size of the record dot which the aperture of breakthrough 26b was formed in 
about 100 micrometers, breathed out from this breakthrough 26b with the form of this operation, and reached on the record 
form P is about 65 micrometers on the record form P. Therefore, breakthrough 26b in the form of this operation is optimized 
so that it can record by the recording density of 16 dots per mm. 

[005 1] Moreover, as shown in (a) of drawing 3 , the staggered arrangement of this breakthrough 26b is carried out so that it 
may shift for every train on the record belt 26. It is not necessary to make the interval of each breakthrough 26b in agreement 
with recording density. For every train, each breakthrough 26b is shifted every [ 16 / 1/] to the aperture of a breakthrough, and 
is arranged by two or more trains, and it is made to record one line in the train of the breakthrough of 16 trains in the case of 
the form of this operation. In addition, even if the interval of each breakthroughs is in agreement with recording density, it is 
convenient in any way. 

[0052] Furthermore, as shown in drawing 2 , mark 26c for a synchronization which synchronizes the conveyance timing of the 
record form P and the record belt 26 is formed in the side of record liquid maintenance field 26a in the record belt 26. 
[0053] As shown in drawing 1 , a recording head 27 contacts the record belt 26, and is arranged in the position which 
counters the conductive rotating drum 1 6. The recording head 27 is arranged at abbreviation parallel at the record belt 26 and 



5 of 11 



3/3/03 7:46 AM 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgLejje 



the conductive rotating drum 1 6 so that the gap of the record form P and the record belt 26 which were held at the conductive 
rotating drum 16 may become the range which is 50 or about 2000 micrometers. The size of this gap is set as about 500 
micrometers with the form of this operation, although optimum values differ depending on the size of the voltage impressed to 
a recording head at the time of record. 

[0054] The recording head 27 has insulating substrate 27a formed with the ceramic which has 0. 1 or the thickness of about 
10mm, or the plastics resin, and record electrode arranged by two or more trains by density for which it asks in direction 
which intersects perpendicularly in direction (direction shown by arrow in drawing) which two or more trains 26, i.e., record 
belt, rotate on insulating substrate 27a although part was omitted 27b, as shown in drawing 4 . 

[0055] wear by the record belt 26 contacting, as for insulating substrate 27a and record electrode 27b -- abbreviation -- it is 
desirable to choose the quality of the material so that it may become the same As the quality of the material of record 
electrode 27b, it is variously selectable from the quality of the material which has the conductivity of copper, a copper alloy, 
nickel, a tungsten, etc. 

[0056] Moreover, the recording head 27 has signal input port 27c. The signal corresponding to the image data supplied from 
the outside is inputted into this signal input port 27c. 

[0057] Furthermore, the recording head 27 has 27d of integrated circuits for a signal drive which function as control means. 
27d of this integrated circuit for a signal drive controls the voltage supplied to each record electrode 27b based on the signal 
inputted into signal input port 27b. The signal level which 27d of integrated circuits for a signal drive supplies to record 
electrode 27b is controlled in 100 or 500V according to the concentration of the picture to record. In addition, this upper limit 
is not 500V, it has decided on account of the usable voltage driver element, and even if it is a voltage value higher than this, it 
is satisfactory in any way. 

[0058] 27d of this integrated circuit for a signal drive is connected to record electrode 27b of plurality [ end ], respectively, 
and the other end is connected to the conductive rotating drum 16. Therefore, the potential difference can be produced 
between the conductive rotating drum 16 and each record electrode 27b. 

[0059] Moreover, the tank 2 1 of the record unit 4 has the record belt cleaner 29 formed with the sponge for cleaning the 
record belt 26 and preventing blinding, or the brush. 

[0060] The record liquid hold section 22 of the record unit 4 has held record liquid L while having the toner feed zone 30 
which supplies the toner T solid at a predetermined rate to record liquid L, the agitator 3 1 agitated so that the toner T supplied 
to record liquid L may be distributed, and the concentration sensor 32 as a concentration detection means to detect the toner 
concentration of record liquid L, as shown in drawing 1 . 

[0061] As shown in drawing 1 3 , the concentration control section 202 detects the output of the concentration sensor 32 
formed in the record liquid hold section 22, respectively. Moreover, the concentration control section 202 controls the toner 
feed zone 30 and an agitator 3 1 based on the output of the concentration sensor 32. 

[0062] That is, the concentration control section 202 performs control as shown in drawing 14 . First, the toner concentration 
of the record liquid L held in the record liquid hold section 22 is detected by the concentration sensor 32. The output signal 
corresponding to the toner concentration detected by the concentration sensor 32 is transmitted to the concentration control 
section 202. 

[0063] The concentration control section 202 is controlled to maintain the toner concentration of the record liquid L held in 
the record liquid hold section 22 to a predetermined value according to this output signal. That is, it is distinguished whether 
the output signal of the concentration sensor 32 is predetermined setting level. With the form of this operation, the setting 
level of the toner concentration in the record liquid hold section 22 is 2 or 8 percentage by weight. 
[0064] Although you may leave it as it is when the toner concentration in the record liquid hold section 22 is higher than 
setting level, when far exceeding setting level, you may control to report to an operator that carrier liquid is filled up, 
[0065] When the toner concentration in the record liquid hold section 22 is lower than setting level, the concentration control 
section 22 is controlled to supply a toner from the toner feed zone 30. And the concentration control section 202 detects the 
output of the concentration sensor 32 again, and this control is repeated until it becomes the toner concentration of setting 
level within the limits. 

[0066] Thus, the toner concentration of the record liquid held in the record liquid hold section 22 is maintained within the 
limits of 2 or 8 percentage by weight. Next, the principle of the record method of a picture using this recording device 1 is 
explained. 

[0067] As shown in drawing 5 , opposite arrangement of the recording head 27 is carried out at intervals of 500 micrometers 
through the record belt 26 at the record form P. Between the conductive rotating drum 16, and the record belt 26 or a 
recording head 27 By impressing the bias voltage of the same voltage as the electrification polarity of the toner particle T, 
1000 [ for example, ], and 1500V The record liquid L with which breakthrough 26b was filled up, and especially the toner 
particle T contained in record liquid migrate and crowd in the side which is repelled by bias voltage and faces the record form 
of breakthrough 26b, as A in drawing shows. 

[0068] Furthermore, when record electrode 27b is overlapped on the signal level of 100 or 500V according to the inputted 
picture signal from the outside, as B in drawing shows, the toner particle T which was being condensed to the record form 
side in breakthrough 26b is breathed out from record liquid L in the state where overcame the force of constraint of the carrier 
liquid contained in record liquid L, and it condensed, and reaches the record form P. 

[0069] At this time, there is no ****** which distributes toner particle T charged in the same polarity in the shape of Myst by 
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mutual repulsive force, and is breathed out. **'s breathed out from record liquid L where the toner particle T is condensed in 
order that carrier liquid may adhere to the grade which wets the toner particle T in the ** case to which the toner particle T 
breathes this out from record liquid L and cohesive force with this carrier liquid may overcome the repulsive force of toner 
particle T -- ** -- it thinks Therefore, in the principle of this record method, the toner particle T is not breathed out from 
record liquid L, but it is breathed out from record liquid L by the grade which condenses the toner particle T including carrier 
liquid. 

[0070] In addition, since it is dependent on the size of the signal level impressed by the record electrode 27, or the impression 
time of a signal level, the size of the record dot formed of the toner particle T which reached on the record form P can be 
adjusted to the size for which it asks. 

[0071] Moreover, the amount of** toners to breathe out can record **** of such big dot size that record liquid L becomes 
high concentration depending on the toner concentration of record liquid L. For this reason, this recording device 1 has the 
structure which can be adjusted to predetermined toner concentration in the record liquid hold section 22, as mentioned 
above. 

[0072] The impression time of the voltage which the ** sake which breathes out the toner particle T takes was the 0. 1 or more 
mses need, when bias voltage, i.e., voltage required for making the toner particle T migrate at a record form side, was 
beforehand impressed between the conductive rotating drum 16, the record belt 26, or a recording head 27. Moreover, when 
impressing the **** voltage which is equivalent to a bias voltage + signal level in an instant, i.e., voltage required for making 
the toner particle T breathe out, without impressing bias voltage, it was the about 0.5 or more mses need. 
[0073] In order to enable record of a picture at various record media including a regular paper, this record method is 
transparent and it is important for it not to make record breathe out unnecessary carrier liquid as much as possible. In 
addition, as mentioned above, carrier liquid needs to be breathed out with the toner particle T by the grade which condenses 
toner particle T. 

[0074] For this reason, it is required that carrier liquid should be a dielectric liquid which has high electrical resistivity. By 
using dielectric carrier liquid, the electric field impressed to record liquid are enabled to reach the toner particle T through 
carrier liquid. 

[0075] On the other hand, when the low carrier liquid of electrical resistivity is used, there is **** which an electrostatic 
repulsion produces with the voltage impressed by the record electrode at the time of signal-level impression since carrier 
liquid is charged in response to charge pouring, and is breathed out from a breakthrough. Moreover, for a certain reason, a 
possibility of the low carrier liquid of electrical resistivity of producing an electric flow in adjoining record inter-electrode is 
also unsuitable to the recording device and the record method in a form of this operation. 

[0076] As mentioned above, the recording device suitable for the record method of this invention and this record method 
differs from the conventional electrostatic ink-jet method in which all the constituents of the ink containing a colorant etc. 
carry out the regurgitation to a dispersion medium. Especially this invention has the feature in the point which make the force 
act on a liquid (carrier liquid), and the force is made to act only on the electrification toner particle of the formed element 
which carrier liquid was made to distribute like before rather than turn ink to a record medium and making it fly, and is made 
to fly. Consequently, the component which flies towards a record medium mainly serves as a toner particle, and carrier liquid 
is [ only being breathed out by the grade which makes a toner particle wet and condense and ]. For this reason, the component 
which reaches on a record medium is mainly a toner particle, and since the carrier liquid as a flow component is [ only being 
contained slightly and ], it becomes recordable [ a picture ], without producing a blot and a flow on a record medium. 
Therefore, a high definition record picture can be acquired to various record media. 

[0077] Next, the component of the record liquid mentioned above and proper electrical resistivity are explained more to a 

detail. Record liquid contains the additive other than a toner and carrier liquid further. As this additive, a toner can be stably 

distributed in carrier liquid by adding for example, a distributed assistant in record liquid, without condensing. Moreover, the 

electrification property of a toner is improvable by adding a charge control agent in record liquid as an additive. 

[0078] Moreover, metallic soaps (for example, a naphthenic-acid zirconium, an octylic acid zirconium), such as a naphthenic 

acid, octylic acid, and stearin apid, and various surfactants are used as an example of other additives contained in record 

liquid. 

[0079] However, generally, the device for making an addition into a minute amount as much as possible is required for these 
additives in order to reduce the electrical resistivity of record liquid. Then, with the form of this operation, the record liquid 
which has various electrical resistivity was adjusted, and the experiment which evaluates the grace of a record picture with 
each record liquid was performed using equipment which was mentioned above, 

[0080] First, six kinds of record liquid A and F as shown in drawing 15 is created by preparing the record liquid which has 
predetermined electrical resistivity, and adjusting the addition of an additive. Then, a line-like picture is recorded on a regular 
paper by the recording device 1 mentioned above using these record liquid. If a blot arises in the case of printing, a 
high-concentration portion and a low-concentration portion will be formed in a record picture. Therefore, the record picture 
was evaluated objective by measuring the rate of the width of face of the high concentration portion to total line width of face 
including the width of face, i.e., the low concentration portion, and the high concentration portion of the recorded line. 
[0081] Moreover, by viewing, subjective evaluation of the record picture was carried out, and the blot was judged. A flow and 
blot in the paper were usually suppressed by the subjective evaluation and objective evaluation which were mentioned above, 
and record liquid A and E judged with the record picture formed with these record liquid being good enough by them. Since 
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especially record liquid A and B does not spread at all, it turns out that the sharpness of the profile of a record picture is 
improved further. 

[0082] On the other hand, a flow and the blot usually produced record liquid F in the paper, and in order that a high 
concentration portion might not fill the half of total line width of face with the record picture formed with this record liquid, 
either, it judged with it being poor. 

[0083] In order to mainly breathe out a toner and to acquire a good record picture, without including many carrier liquid out 
of record liquid so that the experimental result mentioned above may show, the electrical resistivity of record liquid is at least 
108. It turns out that it is the need more than omega-cm. Moreover, the sharpness of the profile of a record picture is further 
improvable by using the record liquid which has the electrical resistivity of 1010 or more ohm-cm. 

[0084] It is at least 108 as record liquid. In order to obtain the electrical resistivity more than omega-cm, what has still higher 
electrical resistivity in consideration of decline in the electrical resistivity by addition of an additive etc. is required for carrier 
liquid before distributing a toner. 108 In order to obtain the record liquid which has the electrical resistivity more than 
omega-cm, the carrier liquid which has the electrical resistivity of 1010 or more ohm-cm is required. When electrical 
resistivity uses high carrier liquid, adjustment of the addition of an additive becomes easy in the case of adjustment of record 
liquid. 

[0085] Thus, although the record liquid in the gestalt of this operation is the same constituent as the liquid-development agent 
fundamentally used with the conventional electrophotography etc., what has larger electrical resistivity than the conventional 
developer is used. 

[0086] Since the polymer particulate material created by carrying out the polymerization of the monomer which contains a 
coloring agent in a solution like the liquid-development agent used with the conventional electrophotography contains 
comparatively many conductive components besides a dispersant, it cannot acquire a good record picture. 
[0087] Therefore, the record liquid used with the gestalt of this operation needs to reduce the content of a conductive 
component. The record liquid of the gestalt of this operation carries out heat kneading of a resin, a coloring agent, and the 
charge control agent, and is obtained by distributing the toner particle which ground to a desired particle size and was 
obtained after cooling in carrier liquid with the distributed assistant of a small amount. Thus, the obtained toner particle is 
suitable for creating the high record liquid of electrical resistivity, without including many conductive components. 
[0088] Moreover, it is required that the toner particle should have the stable amount of electrifications for the ** reason 
breathed out from record liquid using electrostatic target repulsive force. The toner particle in the form of this operation has 
F-potential of 60mV or more sufficient in the state where the toner particle was made to condense for making it breathe out 
out of record liquid, without including many carrier liquid. When F-potential is lower than 60mV, the **** frequency of a 
toner particle falls remarkably. 

[0089] In addition, F-potential is PEN. LAZER made from KEM ZEE It measured using METERM-501 . Furthermore, the 
particle size of a toner particle has so quick that it is large an electrophoresis speed, and while it is suitable as record liquid, it 
has the side effect that it is easy to produce precipitation. Moreover, although based also on the precipitation preventive 
measures to the toner particle of a recording device, the toner particle which has the particle size exceeding about 5 
micrometers is difficult for applying to a recording device, in order to precipitate extremely for a short time. 
[0090] Moreover, when the mean particle diameter of a toner particle is less than 0.01 micrometers, in case a toner particle is 
made to breathe out, carrier liquid and a toner particle cannot fully dissociate, but the toner particle which reached the record 
medium contains much carrier liquid. For this reason, the record picture formed in the record medium turns into a poor 
picture accompanied by the blot. 

[0091] Even if it records the ****** component breathed out with a toner particle on the record medium which is not 
absorbed at all, for example, a metal side, in order for a toner particle to produce neither a blot nor a flow, as for toner particle 
size, it is desirable that it is 0.1 micrometers or more. 

[0092] Moreover, it is desirable to use the record liquid with which the particle size of a toner particle contains a toner 
particle 4 micrometers or less to the recording device used intermittently. Therefore, as for the mean particle diameter of the 
toner particle distributed by record liquid, it is desirable to be suitably chosen within the limits of 0.01 or 5 micrometers 
according to a use use and the recording device to be used. 

[0093] The record liquid applied to this invention as mentioned above is 108. It is created so that it may have the electrical 
resistivity more than omega-cm. This record liquid is obtained by having 0.01 or a 5-micrometer mean particle diameter in the 
carrier liquid which has the electrical resistivityohm [ 1010 ] and more than cm, and distributing the toner particle whose 
F-potential to carrier liquid is 60mV or more. 

[0094] For this reason, ****** breathed out from record liquid towards a record medium in the state where it condensed 
without being accompanied by much carrier liquid is possible for the toner particle currently distributed in record liquid. 
Therefore, it is possible to form a good picture with few blots to various record media. 

[0095] Next, the modification of the form of operation mentioned above is explained. The record belt 100 shown in drawing 6 
is formed with the same dielectric, i.e., insulating, film as the record belt 26 mentioned above. As for this record belt 100, the 
minute slot 101 of the same grade as the aperture of breakthrough 26b of the record belt 26 is formed on the surface of one 
side instead of breakthrough 26b. As for this minute slot 101, the cross section is formed in the shape of a semicircle. 
Moreover, the number of the density of the minute slot 101, i.e., the slot per unit area, can be variously set up according to the 
recording density for which it asks. 
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[0096] It is possible to apply to the recording device 1 which also mentioned above the record belt 100 as shown in drawing 6 
. That is, the record belt 100 is attached in belt roller 28a and b so that the field in which the minute slot 101 was formed may 
turn to the record form P side. And based on the principle mentioned above, by impressing bias voltage and a signal level 
from the tooth back of the record belt 100, i.e., the field in which the minute slot is not formed, the record liquid L with which 
the minute slot 101 was filled up is breathed out towards the record form P from record liquid L, after the toner particle T 
contained in record liquid L has condensed. 

[0097] Moreover, it may be applied to the recording device 1 which the record belt 1 10 as shown in drawing 7 mentioned 
above as other modifications. That is, on the front face of the dielectric record belt 1 10, i.e., the field which counters the 
record form P, the concavo-convex field is formed by distributing the particle 1 1 1 mixed with the binder and applying. The 
size of the irregularity formed in this record belt 1 10 and density are variously selectable by the amount of regurgitation 
toners and recording density which are demanded. With the gestalt of this operation, the good picture with few record 
omissions was acquired by setting a concavo-convex size as a quadrant or about 3/4 time to the width of face of record 
electrode 27b. 

[0098] Next, the gestalt of other operations of this invention is explained. Other record belts applied to a recording device 1 
are shown in drawing 8 . As mentioned above, the record belt 120 is formed with an insulating film, and has further two or 
more breakthroughs i 2 1 . This breakthrough 121 is also formed so that the aperture by the side of the front face facing the 
record form P may become larger than the aperture by the side of the rear face facing record electrode 27b similarly. 
[0099] the wall of each breakthrough 121 - conductivity it is covered with the member 122 moreover, each breakthrough 
121 -- conductivity - it is covered with the member 122 so that it may project in the shape of a ring in a rear-face [ of the 
record belt 120 ], and front-face side a rear face -- projection -- the bottom - conductivity - the salient of a member 122 is 
formed in record electrode 27b possible [ contact ] 

[0100] Therefore, the surface area of the electrode which impresses voltage to record liquid L and the toner particle T charged 
especially will be expanded substantially. Namely, as for the record liquid L currently held at the record belt 26 shown in 
drawing 5 , voltage is impressed by record electrode 27b from the rear face of the record belt 26. according to the record belt 
120 shown in drawing 8 — a rear face -- projection -- the bottom -- conductivity — the conductivity covered by the wall of a 
breakthrough 121 when a member 122 and record electrode 27b flow -- a member 122 functions as an electrode For this 
reason, when predetermined voltage is impressed to the toner particle T contained in record liquid L from record electrode 
27b, the line of electric force which goes to the conductive rotating drum 16 which functions as a counterelectrode is made to 
increase from the depths of the breakthrough whole region, especially a breakthrough 121, and it has the effect which raises 
the condensation efficiency and **** efficiency of a toner particle. 

[0101] moreover, the conductivity formed in the front-face side of the record belt 120 -- the salient of a member 122 has the 
effect that the regurgitation of a toner particle is made to realize with low applied voltage more, when the record liquid L 
currently held in the breakthrough 121 is carried to near the nose of cam of a salient by capillarity and stronger electric field 
are formed in the near of a salient Therefore, a size and height with this moderate salient are required, the gestalt of this 
operation - conductivity - the member 122 is covered with height 20 or 80 micrometers to the wall of each breakthrough 121 
from the table and rear face of about 30 micrometers in thickness, and the record belt 120 In addition, about height, it is so 
desirable that it is high as long as a mechanical strength allows on a principle. 

[0102] however, the conductivity formed in the shape off which was mentioned above ] a ring -- if achievement of an effect 
which was mentioned above is possible for the salient of a member 122, the configuration will not be limited to the gestalt of 
this operation 

[0103] Moreover, as mentioned above, in order to prevent the regurgitation of the carrier liquid contained in record liquid L, 
it is effective to prevent the inflow of the charge to the inside of record liquid, i.e., electrification of record liquid, the 
conductivity which has covered the breakthrough 121 in order to prevent electrification of record liquid it is effective to 
cover a member 122 with an insulating member further 

[0104] as the insulating member which can be covered -- TiN and Si02 etc. -- resins, such as a metallic oxide, and a 
polyimide, a polycarbonate, are mentioned By covering this insulating member with 1 or the thickness of 20 micrometers to a 
conductive member, **** of carrier liquid can be prevented also to higher applied voltage. Moreover, even if it is the case 
where the electrical resistivity of record liquid falls somewhat, while being able to prevent **** of carrier liquid, stabilization 
of the modulation of the record dot size by the voltage modulation is improvable. 

[0105] It is possible to apply a record belt as shown in drawing 9 to a recording device 1 as a modification of the form of 
operation mentioned above. The record belt 130 shown in drawing 9 is formed of the dielectric film-like member. 
[0106] This film-like member is arranged by predetermined density on the front face, and has the conductive salient 131 in 
which the nose of cam was radicalized. The front-face side where this record belt 130 has the salient 131 similarly faces the 
record form P, and record liquid is held between this salient 1 3 1 . On the other hand, a record electrode is contacted by the 
rear-face side without a salient. Voltage is impressed by the record electrode by which the record liquid currently held at the 
front-face side was contacted by the rear face of the record belt 130. 

[0107] Salient 131 functions as converging and strengthening the electric field impressed from the record electrode near [ the 
] the nose of cam. For this reason, it is possible to set up low applied voltage required for making the toner particle contained 
in record liquid breathe out, and low-power-ization is attained. 

[0108] Moreover, since this record belt 130 can converge electric field by salient 131, it can also be formed using a 



9 of 11 



3/3/03 7:46 AM 



http://vvww4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgLejje 



comparatively thick film-like member. Moreover, it is also possible to apply to the recording device 1 which mentioned above 
the record belt as shown in drawing 10 as other modifications of the gestalt of operation mentioned above. The record belt 
140 shown in drawing 10 is formed of the dielectric film-like member. 

[0109] This record belt 140 has the minute conductivity salient 141 which penetrated the front reverse side of a film-like 
member and was arranged by predetermined density. The end of this salient 141 was projected to the front-face side of the 
record belt 140, and the nose of cam is radicalized. And record liquid is held by the front-face side of the record belt 140. 
Moreover, the other end of salient 141 is projected to the rear-face side of the record belt 140. And record electrode 27b is 
contacted by the rear face of the record belt 140. 

[01 10] a rear-face side - projection -- the bottom, the other end of the conductive salient 141 contacts a record electrode 
directly, and flows in it ~ a front-face side projection it is possible for the end of the conductive salient 141 to function as 
an electrode the bottom, and to form stronger electric field in the end side of a salient Therefore, it becomes possible to make 
the toner particle contained in record liquid breathe out with low applied voltage. Moreover, it contributes also to reduction of 
cost. 

[01 1 1] At this time, as shown in drawing 10 , the arrangement interval of the conductive salient 141 is chosen so that record 
electrode 27b can contact at least two conductive salients 141 simultaneously. 

[0112] In addition, it may be covered with an insulating member which the front face of the conductive salients 131 and 141 
as shown in drawing 9 and drawing 10 mentioned above in order to prevent **** of the carrier liquid contained in record 
liquid. 

[0113] Moreover, the conductive salients 131 and 141 can be arranged by predetermined density according to recording 
density, dot size, etc. for which it asks. In the form of operation mentioned above, although the example using the record belt 
formed of the dielectric film-like member as record liquid support means was explained, as shown in drawing 1 1 , as for a 
recording device 1 , it is also possible for two or more nozzles and record electrodes to apply the recording head formed in 
one. 

[0114] While a recording head 150 has two or more nozzles 15 1, the record electrode 152 is arranged by the point of each 
nozzle. The soffit section of a recording head 150 is supported by the tank 153 while the tank 153 formed possible [ hold of 
record liquid ] is open for free passage. As each record electrode 152 was mentioned above, it connects with 27d of integrated 
circuits for a signal drive, respectively, and applied voltage is controlled based on the image data inputted from the outside. 
[0115] The record liquid hold section 22 as shown in drawing 1 is open for free passage with a delivery pipe 154 and the 
recovery pipe 155, and the tank 153 is connected so that it can circulate through record liquid L. 

[01 16] The record liquid adjusted to predetermined concentration in the record liquid hold section 22 is supplied to a tank 
153 with a delivery pipe 154. The record liquid supplied in the tank is held at two or more nozzles 151 of a recording head 
150. The voltage of a predetermined size is impressed by the record electrode 152 by which this record liquid was prepared in 
the nozzle point. The toner which was contained in record liquid and has been charged in predetermined polarity is ** 
breathed out in the state where it condensed from record liquid by impressing the same polar voltage by the record electrode 
152. In addition, it is as having mentioned above about the detailed principle. 

[01 17] Drawing 12 is drawing showing the form of other operations. That is, a recording head 160 is arranged in parallel the 
substrate 161 formed in plate-like of the dielectric member, and on this substrate, surrounds the record electrode 162 
connected to the integrated circuit 27 for a signal drive, respectively, this substrate 161, and the record electrode 162, and is 
formed of the member 163 which functions as a tank which holds record liquid. 

[01 18] The record liquid hold section is open for free passage similarly with the delivery pipe and recovery pipe which are 
not illustrated, and this recording head 160 is connected possible [ circulation of record liquid ]. After record liquid is 
controlled by the concentration control section by predetermined concentration in the record liquid hold section, it is supplied 
to a recording head 160 through a delivery pipe. 

[01 19] The record liquid supplied to the recording head 160 is ** breathed out from record liquid after the toner contained in 
record liquid has condensed by impressing the voltage corresponding to image data by each record electrode 162. It is as 
having already described this principle. 

[0120] As mentioned above, according to the recording device of this invention, the various problems which the conventional 
ink-jet recording method had are solvable. That is, a picture is recorded on a record medium by mainly breathing out the toner 
particle as a formed element contained in record liquid. Moreover, the carrier liquid as a liquid component contained in 
record liquid is [ only being breathed out with a toner particle by the grade which makes a toner particle condense, and ]. 
Therefore, there is no possibility of producing a poor picture, such as a blot and feathering, also to various record media, and 
high deflnition-ization of a record picture is attained. Moreover, since restrictions are not received in the kind of coloring 
agent, the shelf life of a color with fading [ little ] can acquire a good record picture. 

[0121] Moreover, according to this invention, distributed the developer particle of a formed element charged in 
predetermined polarity in the high resistance dielectric liquid. It fills up or applies to a dielectric record liquid maintenance 
means, after adjusting the so-called record liquid of the two-component system to predetermined concentration. The same 
polar voltage as a developer particle can be alternatively impressed to the record liquid currently held at the record liquid 
maintenance means by the voltage impression means, a developer particle can be made to be able to breathe out towards a 
record medium out of record liquid by the electrostatic repulsion, and a record image can be formed. 
[0122] this record liquid -- 108 -- it has the electrical resistivity of 1010 or more ohm-cm most preferably the developer 
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particle contained in record liquid 0.01 -- or it has 0. 1 or a 4-micrometer particle diameter preferably, and has 5 
micrometers of F-potential of 60mV or more to the dielectric liquid Moreover, the dielectric liquid contained in record liquid 
has the electrical resistivity of 1010 or more ohm-cm. 

[0123] It is in the state which the developer particle condensed, and it can be made to breathe out out of record liquid by 
using the record liquid containing the developer particle of a property which was mentioned above, without including many 
liquid components. Moreover, the liquid component contained in record liquid is only ** that only osmosis or very few 
amounts of the grade which it evaporates [ grade ] and does not make a developer particle flow breathe out with a developer 
particle promptly after reaching a record medium. 

[0124] According to this invention, since the dryness residue is not included at all, like the conventional ink-jet method, the 
liquid component of record liquid does not have a possibility of carrying out blinding, and can improve reliability further 
again. Moreover, a double width recording head becomes realizable and high-speed record also becomes possible. 
[0125] 

[Effect of the Invention] As explained above, according to this invention, the recording device of the ink-jet method which 
can form a high definition record picture can be offered, without a blot occurring to various media. 



[Translation done.] 
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T ^ S E»tt4> ©SflHHSHP £ fltlEE»«a» 6 SUEEft 

JK#:lCf6]^TRtffiS-a:-5m/EEP*D^ai. *#f-5ES 

[0021] s/tse.ic dcD^H^tetn^ mn&<D 



C£l::«fcD. 10" Q - cm£U:©«SUaSi*S:rr* 

.t'S^nSEdti&EftiKt. x;p**ru & 

y X;WT!I»ESB 1 E»*««*RC«*SftfcB»«S 

-5, 

[0022] gt.i;ifc. d©%Bjtj;n«, stmtt© 
d<ttc«to, i o s q • cmj^±©maiatii^**-rs 

«fc3Kil»SnfcEfk«i. tt*ttSH*»c J;?T«fiE^! 
ttitX U y hRSfl. ^ CDX U y hfLTflESil 1 E& 
*iR«:^RCK*SnfcE»**««p-r*Ee*««p^ 

Eettc^snasftffJ^&^fflCBtas-fr-Sitft 
E»«fc#LT«rE««ae^©#««tt<fcH«tt©0r 

^RtaiS-ti-amJEEPiD^Ri:. **rr*E»gHa*«# 
[0 0 2 3] £©SS9itt. ffi&#[Bitt1£tt#if>l::BT£© 

& ««tt©E»*««f¥Rtc:^*xtta*L. «ebj 
^RK:««f*nTt»*Ee*»ca*?wcwinib. »ms 

a^CiOESSE+J^SERHEfrtCffiHtTiSfllSdS^* 

tt, 1 0 8 . St>»SU<«l 0">Q • cmJ&Lt©!!^. 

ffi»*ft5. mmmz^mn&mmftm^it, o. 

0 171S.5 Mm. »SL<tt0. lM4tfmOg : fl 

HKf Sfc. EAttlc$sn-&R«tttt# 

tt, 1 0 I0 Q • cm£t±©S»Ja*t^SrWLT^S. 

[0 0 2 4] JlW^lCfcntf. WO-f^v?iyh 
E»Tfflfr»&tlT*fc»»^»«»*l^-K:»tt!*-ti-fc'f 

(hmms^f) *«»*snfc«iBt?E»«^&»(tanT 

ttttJ-fSJ: 3 *VO>3„ C©ts£>. SiftSflJKE^ 

fi. 3S#S"j^^^«-r-5Sgt-^>ts^sna©*--r 
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[0 0 2 5] rco^lBtdctntf, iKHJKfifcirc 

[0026] ^co»Bjtcj:n«, wt&on^ 

[0027] *fc$e>^, e:co%Bjtcj:n«, ±M!Lfc 
<fc ^ &»ttoa«fflHa^ *$tPE»«*Wffl-r s c & k 

<#t^Cl<htt<ES*+^&ttaiS^SCi:^-T?#^o 
E»«£lc^*n*tt#jSiHdU EflfctttttcSUiS 

[0028] ssicsfc, co^tc^n^ esjk© 

<2:fe?K ffi»E»t>*Jtt<!:&*. 
[0 0 2 9] 

ES^ffiS^C^ES^ffitciiUfcESfiaollJfi^ 
ffitCO^^T»«ffl«Cffi^-rs. 1 (^^Tct ^(^, dCDE 
68B1I1 S&JKS&2* JB3IEB3, SOTS^-yh4 

[0 0 3 0] *&JK3B2fcL S«*»5co±ffi(zi2ia;$n 
Tt^o Tftto*. S«*#5 0±ffi»ctt, Eflfcffttt£ 
l>TO^tt*<7)E»ffl)ttP*flX*^IB&ffl)tt*-fey F 
1 1 ^ffApJffi&BlPffil 2 #»/$SnT^£> £<>:*> 

F#-< F 1 3^«^nti/^ 0 
[0 0 3 1] Sfc, tt, #<fey F£K F 1 3 lc 

«fip$nfcffl«EA-fe!y F 1 1 lC**tp]T*fflrfiiC, fflSS* 
•fey F 1 1 KiR*SnTt^E»ffl«Pft i*fcro»o 
ULT»3ia3«JC«jer-5t! 5/^7^^0-7 1 4£ 

[0 0 3 2] »36SB3tt, J&3K8K2 ^6««&anfcE» 



1 6SSLT^5. 
[0 0 3 3] 9MtelHl<EF7 2> 1 6tt. ffljBrt-fey F 1 
l^^ttK&SnfcE»fflfflEP*«RfU. CWffififfl«P 

Snt^S. fit, f£H!T5E»:i— * F4K^*ft 
*E»««tC** LT**lRl«tt£ LTfc«l)B?-S. 
[0 0 3 4] £fc, *iiaB3tt, *«ttEHEF7A 1 6 

SnfcE»ffl«P^«#4«iE-r5i:<t J bt^ E^o.- 
y K4twJ:oTE»SnSil«©it«B«i:ESffliffiP^E 

»P*»lK"rs— 3SO^-f 5>^D — ^ 1 7SfLT^ 

[0 0 3 5] $<ot', »2lfi|5 3tt, *«tt0lfcK^Al 

LfcE»Jtl«P*#«P2 0fcrfin*T*i£;*1**-**<O 
SI1<0#«p-5 1*8, Rtf*loo#«n-7 1 8fc«fc 
oT«»*nfcE»ffl«P*#iBP2 0*>&#«3i** 
— #0>S2<BSMftn — ^ 1 9**LT^. 
[0 0 3 6] *Jfia2 0H SK*#:5©±a5^Jg^$ 

SttfcSB** 5 ©±HJCE»ffl«P *»«"IIBC»ric 

[0037] EftasiR^atbTaffi-rsEs^-y 

tlt^S. ^(7)iaia-7h4H SH*a>ESi)£L*JK 
^r^lE»»'R^ai:LT©^>^2 1, Rtffiff 
£0»JKHW«E*nfcE»«L*tK*LT^S»2E« 
SKiR«^gi<t UTOES*iR*ffl2 2 ^ll^^o 

[0 0 3 8] ^>^7 2 1 Rtf E»ffi«$8P 2 2 tt, 
/N°^y2 4R^|lIiR/W^2 5lC«J;0E»S£La*fli«nJ 
IBlC»«SttT^*. E»»ffi*W2 2|C*5^T, 3f5£ 
*ffi(cWB$nfcE»aeL^ ^>^2 3fCcfc0#«£/\ o 

<y°2 4('iiDffi^n, 2 i tc#y&£n>5o ^> 

^2 l (CiRS^nTtifcESJK'L^— BBtt, HHK/W^ 
2 5S^UTESJKiR«a5 2 2 {3lHliK$ns, CCDJ:3 

^>i?2 iarrtE»*iR«ffl2 2«, tn^en^ 
LT^^ES*L*aapj*B^sttsnT^^o 

[0 0 3 9] ESSELte," ^j:< £fc 10'«Q- c 
(JXT, ^tU7i<i:it5) ^(C, 0. 017!;I5/i 
WffiT^HJBWIBtt^ (KT, hi— i:^T^>) 2 71 

s 8 fe > bmm^n^^^> ^h\z^^xm^ 
[0040] ±iELfcesuatfisp«> ta-1/7 

h . yt^^r- HttSiPRECISION LCRMETER 4284A ; E» 
F <h bTLIQUID TEST FIXTURE 16452A^^ffl L/T»l 
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[0 0 4 1] <VA77^>*8»i:l/T, OT*. 

^>^co^'a^^fijffir^c < t : bT#^. sec k 

[0 0 4 2] rMJ[^»:»taA>H? 

i4 >. immm: 2. 1 s> , n-^^-y m^t&tn 

* : 1. 6 7X1 oA it^S^ : 1. 89) , n-A 

> (SMistn:^ : 5 . o x i o 14, &mmm : 1 . 

9 2), ^>if > (mMffitfi^ : 2 . 0 x 1 0 13 , JtSS 
: 2. 2 8), mmt&im m^ntnm :2. Ox 

io 13 , ttmmm: 2. 24) ^^f^n^o 

[0 04 3] ClOlBSJKLtt, 5*Wl:tt, 1^?!^: 

[0 0 4 4] ^>^72 1H E»*ffif*^S£:LT*fE 
«EEI?»n^gi:£bT«flrr£E& 

[0 0 4 5] Efi^U F 2 6 ^KffiftdiTScfc 5 KJSfi 

— ^-co^Jl/hn— -^2 8 aM2 8 b t::3If£$ tlt^ 
5. 

[0 0 4 6] ^hn-7 2 8aM°2 8b(D^fn^ 
— ES-^U 1-2 8 £m£iiSTKftT&&#<&IK 
ftn-7t*D, fc£te> iH»^;i/h 2 860B«itc<i:fe 
&oTft»T*ft»jP — ES^l/ F 2 6 fci, 
2 8 aRtf 2 8 b \z£ 0 ««ttlEie F 
1 6#lEllE-r*#rBK T&fc*E*ffl«P#»ai<* 

n * ^ t iti — # fa ( 3 [hi e -r . 

[0 0 4 7] E&^;i/h2 6tt, H2 ^Tcfc^tC, if 
»*L<tti»»ttT*D, £*>ESiKL£A 
±<&tt»ffiR*£WU JfSL<a2 07JI2 0 0 /zm 

©*Jfico»ffiJC*5(/^T, ES^;i/F2 8<D»Stte* Eft 

r»«ft^« : »««A>K^y^ ft»2j fCcfctl 
tf, *'JXfl/> : 1 0> 6 Q • cm) , # 

■J fcf^l/X^-JU ( 1 0' 4 >Q • cm) , ^'J*-^ 
F ( 2 . 1 x l 0 l6 Q • c m) , a > 6 (10 
,2 Q • cm) , t<D>66 (1 0 I3 Q • cm) , ^ 



d>i i ( i o i3 q • cm) m&mi%nz>* 

[0 0 4 8] fc*3, E»SBl<7)«ifiS*«-r*^t*C 

h2 6H H2(^-r«t'5fC, laSflSSr^TSfc* 

^26 aS^T^S. 

[0 0 4 9] B30 (a) &tf (b) tt, EftiKft&flR 
^26 a^—SB^ffi^Ufc^FffiBI&^BfffiHS-^n-Fn 
^IT1^ 0 03CD (a) Stf (b) \Z5tt&o\Z. E 
B»filSfi82 6aH E»^;Uh 2 6 tfXgtt&Rirr 
£J8»G«iIdFL2 6 b^lTt^o 

[0 0 5 0] CC0Sil?L2 6 bH EI 3 <Z> (b) (C^T 
.til:, Slfl'J> TS:t>**«tt!mteK^A 1 6t^MTS 
ffliJ^Pg^ a#J, T&fc'&ES'Ny F 2 7£«-r£«H 

a?L2 6 b©*«G>ngtt, «*sn**k/hB*, Tfc 

to%E»?BSK:*i;Ta4ra«Bli6T*S. -<^M?> 
Mil?L2 6 b(7)PgH gjlOOMmCM 
Sn, COMal?L2 6 b^^ttffibTESfflJHPifCBJ 
gbfcESKy FOIMXfcL ESfflSKP±T«96 5 m 

2 6bH 1 mm^ 0 1 6 F y F OESffifiTES 

[0 0 5 1] Sfc, ^ 2 6 b te. i3© (a) 

\Z7K*t<£viz, iBS^h2 6_b(c#yiJSlc^n5«t3 
^TAE?"J$nT^S. &Jlii?L2 6 b^±a)BBIH^ 

#jrffl?L2 6btt. ^JStC, Jtil?LOPSJw*#L 

Tl 6»©l^r&LTffiJft^J{CS29iJ$n, 1 6^iJC0 
JtffiTLcoyiJTlfTSrES-rsJt'StcUT^^o ft43,'# 

jraara±©Pfli«tt, E»«fei-auT^Tfeftr*3S: 

[0 0 5 2] H2{C^"r«fc3tc:, ES^Jl/h2 

6^45^SES*«Kf««2 6 a(7)ffl^tC«, ESffl* 

p Enm^ju h 2 6 <h<?)j&^-r ^ >^^iwj^^^^>^i 

SifflV — i7 2 6 c &MdL2tlT^Z>o 
[0 0 5 3] Efi'Ny F2 7H Hi (c^Tcfcptc:, E 

S^;Uh2 6{ca*b. a»«tt(HlfiK^A 1 6fd*rffi]T 

EF7A1 6td«J#^nfcESffl3ffiP<!:Ee / <;l'h2 6 
<h©raiS^5 0 7^S2 0 0 0 Mmgg^iiC^^cfco 

tcE^^;i^ f 2 6 , %.z$mn&m& f ^ a 1 6 
jcia»snT^^o c:c3!)W«o^s«, e»b*^, e 

[0 0 5 4] ES'Sy F 2 7tt, H4 (C^-Tct 
0. 1 7!;S 1 Omm^Jg^/P^WT^-tr^ ^y^, ^ 
fc tt^ ^ X ^ -/ ^7 £ J: o 5 nfc«»1±S 
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127a, RU—mmmLftf)^ 3&fStttS^2 7 a±\Z 

«»^JKEM3n&E»«i2 7 b^bT^c 

[0 0 5 5] J6fiH4gfi2 7 aRtfEft*ffi2 7 b«, 
BBS^;b h26 dtggftfe-T £ £ £ <fc £ #«^BSH — i & 
Sek-ptrWMSjgKTSiltdW^U^. ESSS2 7 

[0 0 5 6] Sfc* BBS^^H2 7tt, fr^A*#-N 

2 7c MUTl^o Cl<Z>ffi^A*#~ h27c Izte, 

[0 0 5 7] ES'Vy H2 7 tt, SJ»^e,fcL 

<Ofi^e»ffl**HIBS 2 7dH «^A*#™ h 2 7 b 
KA»£ftfc«#K:S^-T\ ftE»««2 7bK#*& 

-r^m/£^©j^-rat>cDT*^o ft^sjffi*^tEiss2 

7 d^lBg*1l2 7 b{cttS&-rs(t^Sffi«, EST 5 
il^coMSlCjSUT. 1 OOMSOOV^ITtffl 

[0 0 5 8] £<&m^ffi»jffl*8HElS8 2 7 dfct, — AW* 
«»*>ES««2 7 bK-tn^ftffittSft, ffi«(19l« 

ISK^A 1 6 £#E&««2 7 bicORSJlCteU mf£M£ 

[0 0 5 9] Efi^-y N4CD^>^7 2 1 fct, IB 

h2 6 LTBiS£D£l»JiT£jfcfc<B*7p 

[o o 6 o] laen-y b4<&E&*K$a$2 2&> m 

Eft* L CO b^-SS^MffiT^SS^m^g^UTCD 
SSir>1t3 2 £WLT^S£<hfcK:, E»i£LS:JK* 

[0061] ei i st^T^tc, mmmwffiz o 2 

teu E«*iRSa5 2 2rtfdK#£nfc«ffi-fe>1t3 2 CO 

ta^s-tn-enttta-rs, «$MflS2 0 2ii 

[0 0 6 2] T&trfc, »aE«»Jfl9ffi2 0 2H El 1 4 K 

^r^oumm^m^-r^. *t\ E»«iR*«2 2rt 

3 2(cJ:r)8mj£ns. z§Sir>it3 2 tC^D^IiS^tl 
fcb±-»KJC»«-r-6ta*«^tt, *gffif|!ffigf$ 2 0 2 



[0 0 6 3] fiffiffiilffllfflJ 2 0 2tt, ZLOtitflSmzfoV 
T, ES«?iR«BB2 2l*l^iR*SnT^SESS£L<7>N 

«fi-fe>1f3 2 om*fS#d^^O»^lx^T» 

*a$2 2^co hi— mmostfeuiMt* m^&2 7bm 

8 Ma 0 — ir> bT*£>. 

[0 0 6 4] EfijSJR«BB2 2rt©ht- SSj&*»«U 

[0065] essmx^bb 2 2 rtco h j—mm$mfe v 

ffi3 0j&^ h^— -^ftJ&T^cfc^lcSiJffll-rs, fit, 
»*ttW«2 0 2 f4, «tf*Sir>1*3 2(0UJ#*«B 

[0 0 6 6] dOcfcpJCLT, ESj&JKS8l5 2 2 ftfCiR 
SStXT^SESJKO h^— 2 7!>S 8 

^^fcsia^Es^ffioisa^'oi/iTitt^'r^, 

[0 0 6 7] HSfC^TcfcptC, 128^7 K 2 7 14,. E 
b 2 6 ^LTWi^S 0 0 jxm<0raBTE&ffl 
»PIC#faKB<*nT^5o *«ttlHieH^A 1 6 <h, 
Efi^JUb 2 6 ^fctemm^y F 2 7 <h<Z>Rmc* 
&^T<8*«Stt£H-G>«aE- #J*fc£l 0 0 07551 

5 o o v<7)/K-r T^mjE^EPijp^nacit^ct 

3l2 6bi:S*Sn&E»ja!L l «fK\ E»tt*t$S 

maEtc^^$nrmii?L2 6 bwESfflfKKKTsflit;: 

[0 0 6 8] ^t>tc, ^^^A^^nfciii^f-^tCie 
CT, iBSfffi 27bH 1 0 0 755 5 0 0 V©<i#«EE 
^a^^tl^ditc^O, SM?L2 6 brtOEeffl«ffl"J 

TWJtbfcttlRTESJKLj&^RtUb, E»fflttPtcS« 
[0 0 6 9] c^s^, ^J-ittcfiLTi^ 

®* L fc«IBTE»«L ^ & ttffl-r * t> ^> ^A^tlt 
U5o SE-^T, dOE»*ffi^H31{c*3l^T, EftJKL 
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[0 0 7 0] &*5, E&ffl«P±(CiiJigLfc h-r- 
[0 0 7 1] Sfc, ttfctrr* EfiSfcLOh 

[0 0 7 2] aTTSrtttb'rSfcJ&tS't* 
h2 6Sfc«8SS'\!y b*2 7 <h ©PplKyVf TAttEE, "T 
ft«ffi*EPlinLT^fc*^f3tt, 0. 15U©feUiiftB 

[0 0 7 3] CCOSBfiWtett, Wil^^r^U^^LXa 
[0 0 7 4] C *t»J7SH ^StCffita* 

[0075] -jj, nm.M.mm&m^^vTm&mm 
z.vnmmmjz&rtzmmmwRmm^mzitZ 

[0 0 7 6] ±a>Lfcd:5fc, C^«W^SB»*ffi2S:« 
£OEft£ffilc«T3E»«HWU $HMK£*fi»&£ 

E»0»Jcrp]ttT»»*n«*»J4, 
ftftD, ^t'J7ffil ht-S^I^LTSI$ 
■B:SSffi(C«:ttS$ns<7>^T*S. Z<Ottib. E»«E# 



#<hLTC9** U 7*tti^l:§SnT^S(O^T»S 

IBi«i/^ 0 foT, «^OE»MEfr«C»LTil5 
iffl«fcE»H«*f#5 C^«#5o 
[0 0 7 7] ±»UfcE»«©ric$h XtfiiiEfc 

tit, ^©JffllSJ^E^^^^PT-Sei^tc^D, 

[0078] E»sefc:$*n§«i©*jp9Jo— wi 
[0079] l^u cne^sssDSJtt. — «tc e» 

TWU a^O«a»ta**Wr*E»«*WSEL, ±S£ 

[0080] g=-r\ »r^o«affitfi**^r'r*E»»ft 

^T/ cn^coESffl^ffl^T* ±a5LfcEB8t 1 
[0 0 8 1] Sffl^<fc0, Kilf^iSMW* 

*^«jft!i$n, cne><©ESJS(cj:oTjKj«$nfcE» 

[0 0 8 2] — EMFIi, *ii«E±-efllt»2fctX* 
*3&^D, CcoESSE(cJ:oT»fiE$nfcESia««, 

mmmmft&±7^ >^<D¥frizhmfzfj:^tztb. 

[0 0 8 3] iaiUfc^fBS^e^^cfcof*. ES 

fitrC*^?S:< 1 0 s Q-.cmKMSrfeSCt 
i>*t>frZ>. ^tz. 1 0'°Q • cmW±^m^*gin^^# 
T*ES?K«:ffl^'5Cii:tc«J:0, Jg(cE»i®#(75«|«5<Z) 
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[0 0 8 4] IBa^£LT'>&< £t> 1 0 8 Q • crn^ 

XfoZ> 0 1 0 8 Q • cm£A±(^)*Stlfitn:*«: ; &'rsBHS 

JP?RI^SD«co»I8E^ai:*«>. 
[0 0 8 5] COJ;-5JC, £0>3lffi<O®j»tC;fct*£E» 

[0086] ^om^Krfijffl^n^jsffSfisSJ^ 

[0 0 8 7] lot, ClCO^ffiOJKffiTfflEffl^nSiBS 

*jfi*o»ii(cnHaatt, wit. m&m* Rum^mmm 

[0 0 8 8] *fc, ht-fiftt, 

fcL ^tU7»^<^: < h^< ht-Sf ^11$ 
1±fcttSiTfe»ffi*^ettUl$-e:^0^+»7a:6 OmV 
£t±<7)tf— ^*&&*UT0iS, -tf-^tfi^6 0mV 

[0 0 8 9] if— PEN KEMttK 

LAZER ZEE METERM- 5 0 1 MLT 

Sr*i;^-r^t^5BJfPffl**bT^So E&£ 

T«t»rsfca&, E»£«K»JBT*<m*HMrca*. 

[0 0 9 0] &tz, bi--*Z^<D¥>miL%&0 • 01 u 
m*Si<0«£\ bi— &-?*B:tH$-tt5IRJ3, *t'J7 

[0 0 9 1 ] h^--S^t*tCl±tlJ-rS}K<*:fiE»S:±< 



0. 1 wma±T'*5u<i:d«ffiL^. 
[0 0 9 2] Pfl^WKffiffiT^ESgBKlMLT 

a$n5ht-fi?©f«fiin o. ommsum 

Sjffitt, 1 0 8 Q • cm«±C0«aatn:**«*r*ct-5 

»atft**^T5**u7»*K:, o. oiM5/zm 

o¥fttt«*tL, ja^**U7*fc#t-*if-*«ti: 
£*6 OmVKlTfeS bJ— a^SriMR 3 it* 

[0 0 9 4] Z.<DTz#). 8E»a?4 , (C»»LTl^ 

£o Sol, a/r<^IH»«fffC»bT**CD^a:^^» 

[0 0 9 5] ^(C. ±SELfc*JS^?gffi<7)^fifiJ^ol,^ 
TI^BJT^. H6[C^LfcIBS^;i/h 10 0H ±izBL 

^MIIctoTM^tTTt^, C<Df2^^<;i/ h 1 0 0 
W\ S317L2 6 b<Dttti*)\Z* — ^r^Stc8B»^;i/h 
2 6^)Sil?L2 6 b<DPS£HgS<D»/hi»l 0 1^ 

[0 0 9 6] BI6 K^LfcJ;3&E»'<;U bl 0 0 t>± 

tBS^jn- iooh o l^ssnfcffi 

mzmmmpm&\£)<&o\z'<)ibu-7 2 8 a&tfb 
jcaiof+wsnso fit, ±mLfcmm\z&s^x. 
i o i ic3te*$n^E»}ftL«, Ea^ mo 

[0 0 9 7] ffiO^#J£LT, HI 7 t^Lfc^ 

o&Ea^n-M 1 0^±3iUfccfc-5«:E»&«l tea 
fflsnifccfc^. T?a:to* v KfH4<0E»^H- 1 10 

(Dmm. r&to'&EaffljittPfc*tiPi-r*H±ttt, a-t 

1 oizM&zntzw&oi^z. BLZfrnmiz. 
z>*tmbi—m* mm^mzj:^xm^m^mxh 
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C £ tc J: D , BBSife <^&ff fcH«OT# 6 ftfc. 

[0 0 9 8] ^tc, C£7)^BJc^ft!lc7)||ffit7)^^fc^t,iT 

raiE-r*. B8i:n tas^Ki tcjgfflsnsfiiiwias 
£o\z, mmvtyj ji^zjz^TM&zn. diesis 

<£>Sii?L 1 2 1 SflT^S. ^OS:il?L 1 2 1 fc|f|« 

k ® -r z> wmm <n □ s j: d * # < & & * ? \z m& 2 nx 

[0 0 9 9] &SI7L 1 2 1 OfillJ, 1 2 

2K«fcDS«S*rO>£. §»M?L1 2 1H *5 

«140B« 1 2 2 tC£ 0 . ES^U hi 2 0 ^SS&tf* 

K^fflLjtwwtastu 2 2co3ee«> ib^«S2 7 b 

M&ttz%;J:znz>^t\ztez> 0 T&fc)*, EiSK^Lfc 
2 7 bfC^D, IB&^h 2 6 ^aS^^lE^TOO^ 

ntt^o Hstc^L/fcias^^ m 2 otccfcntf, m 

ffifCggffiUfcW«tt»»l 2 2 <hlB^mS2 7btA« 
ii^n^^lc^D, Sil?Ll 2 lOrtgtrtfcKSttT 

66, Bf^^«flE^IHS«ffi2 7 b^e>IBSffiL(C^Sn 

aai 2 i<D8Ba*e»»rpi«aiUT»jii"rs»«ttiii 

[0101] Sfc, B2»^;u M 2 o co^ffi»;:^/&£ 
nfc*«ttfiM* 1 2 2 caggjEH M®?L 1 2 1 WtCffiJ* 

^^o^th mnnmt 12211 &mmii 1 2 

1 C0F^gfC:^LT/¥$^}3 0 Mm, h 1 2 0 <D 

a^SI^bl^ 2 0 7}^ 8 0 wmtSI^nT^ 
*. JiSSfc^TH «Cg-L, «tt«&flW*ffFT 

[0 10 2] Lj&>L&#<&, ±iELfcU 

2 2©«gtt, JiifiLfc<fc5&3»*# 

41 -5 Hi 
[0 10 3] Sfc. ±a?Lfc«fc5lc, Ba»ffiL(c:^*n 



1 **BUT^*8Mtt«« 1 2 2 *S fcfclftfcteBBW 

[0104] &m^mumm&mi£isT\*. «a«t 

i N, S i 02 «^«M{ttt^ ^U-f ^ 

hff^WI&Wgtf Stt*. ^^*IWtBP*r* 1 
M2 0wmCO»3TSI«ttW»JC*«"r-5ili:^J: 

£<h£fctc, «EE^IHfc: < t5fES H^y hlM>C<B^!«a> 
[0 10 5] ±»Lt*KO*«©«»«iLT, BI9 

a*pjffi-rr*£>. Eigtc^ufciBs^i/h i 3 on mm 

[0 10 6] ^^^^AttSMaH ^<7>^MtcH/T5t<£> 
l^tlWo c^lES^H- 1 3 o fe|pi«(c, 

13 1$WLT^I1H BBSJflJKPKSU 

USESJKH IBS^JUh 1 3 OcoBMtc^Jg^nfclB 
[0 10 7] ??gl3 1tt, ffi»«ffi^e»EPllDSnfc* 

<D{z>&mfcmnmf£$:{&< K^-rs c: t>&*piffiTfc o , 
[0108] ^^c, ^©ias^ji/h i 3 oh 3ie 1 3 

ffi-e*s, m 1 0 (c^-LfcSBS^;!/ m 4 0 h 
7-r;i/A«a5ttic<fc^T^$4iT^^- 
[0109] ^coiae^n- 1 4 o«, y^ov^mm 

1 4 1 ^fltl^o ^C0?§S 1 4 1 <Z>— SSH I3^^< 

;n- 1 4 ocDasfflijtc^aib, 5t«g^5fe«i<k$nT^ 

fit, 8Sa»«, 8H»^;H- 1 4 0C7)«ffi«T« 
}#^tl^)o Sfc, ggjg 1 4 1 <7>«H fB^^JU h 1 4 

oc^affifjjtc^ffibTt/^o fit, mmmm2 1 b 
a, fB@^;uh 1 4 o^sstc^^^n^. 

[0 110] »ffi«fc35ttlLfc3**tt35iei 4 lOte* 
fflJf^fflLfea»«tt3?S 1 4 1 <0— LT«ffi 
T^^> 0 efoT, fgt/^jtjpttlE-e, SEftifttC^^tlTl^ 
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[0111] ^<d£$. ittt^gi 4 Kommmm 

tt, H 1 OIC*LfcJ:5^, ES«ffi 2 7 b < <h 

[0 112] 82S»(3$Sns + ^'J7iK©RttH 

ttco^jei 31W14 l<&*ffi#±3*Lfc<fc3ftlftl* 

[0113] mnitum i 3 i rcm 4 i a* w 

EftgBlft* HI l^S-r«fc3K:, «fto/X 

[0114] ffia^y H 15 0H »so;x;n 5 1 
&yX;i/<ajte»a$K:E»*ffii 5 2 a* 
E8sni^§. es^ f 1 5 o&TtBmt. mmm 

Z&^mzBf&^tifz? 1 5 3i:ll$nri/^ 
£Mz* ^>^15 3l:5^ntWo *e&«si 

5 2H ±a!b^cfc^tc, mnmwimmm®&2 1 &\z 

[0 115] ^>^7 15 3H m&rt-i-f\ 5 4X^0 
flX/W 71 5 SfdcfcO, HI fc^Lfc<fcSfcE»i»R« 

«B2 2Kg5i<*n, iRmmLttmm^ffifc&'oiz&ffiz 
[0116] mmm^32 2\z^xm^mm\zmm 

StlfcESiKWu ttSS/M 7°154t:d:0^>^153 

icewssns. ^>^rtJc««snfc3E»«tt. e»^ 
y h 1 5 ocoffl»<7)yx;n 5 1 tc«fs$ns. £<z>e 

ffi^tf>ffittK:?Sr«LT</>& K^— E»«£ 1 5 2 fC 

[0 1 1 7] Hi 2fi, ffltO*lfi(0»16*«'rH"C* 
T¥«*ic^$nfcS1Si 6 1, c<Dmfa±lzWniz 

smtsn. «^JK«ftffl«aiHiB2 zt-tn^nssjttan 
fcEewis 1 6 2 , su^^as 1 6 1 Rtxiae«a 1 

[0118] c<7) BBS's ^ h 160(1 mm\z, m^v 



txtz'&. ft$&/Hy^LTKi^\7 K 1 6 0 

[0 119] E»A, y H 1 6 0fC«tJ6&$nfclESffiti, 
&E»«ffil 6 2tCcfc0H«7 ; -^fC»JEBLfc«EESrSl 
in^n^Ctfc^D, SB»»t^snTl^ b1— OfiM 

[0 12 0] ±3£Lifc«fc3l;:. dCO^B^cOfS^ggtcj; 

£C<hfcJ:9. I«^iBSfi|E#l:ESSn-5. IB 
^T'*S, SE^T, «*<BE»aft:tCMLTfc*^:7 

[0 12 1] Cl^BJlCcfcnH i^ffijniltttt^ 

**HR3-e:;fc, vvb«$3 2*$WR<0E»«£. ^r^rSS 

Ea«»^Sfc«JtsnT^SE*«»c:a*5WJc:9JSn 
U »«K**^ e fcOE»«*^6E»fflE#»cifRlWTaS 

^j^^qtm^-ttTE^^^^-r^r titfixzzo 

[0 12 2] u©EB»H 108 ^ ife^L<«l 

n&^mmn^z, 0. oiMs^m, fF*u<« 

0. 175S4amO& : Fg*ffb, J.o««tt*#K# 
IT6 0mV«±<D*f-^a&£*LT^&. E 
SffitC^SnSRI|tt*fls:tt, 10 10 Q«cmW(Dl 

[0 12 3] iSfiLfciiftftttOSflfeaJH^ *^OE 

T% fl^«#dE$>&*<*Oeii»:<E»«+^6«:tB 

a, es«k»(c9js». m+frtzmm* ^ 

[0 12 4] ^^ic^^c, d(Z)»^{CJ:n«, ES»© 
[0 12 5] 
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mi) hih c<Dmn<DMmmw<D-m&mmm\z 

[0 2] 02lt Hl^LfcgafiSHf-lB^-'&nT^ 

[B3] HI 3 CO (a) te, HI 2 K^LfcES'^l' hO- 
ffiSlfcfcLfcVSElT* 9, EI 3 CO (b) te, C(BES 

^;i/b<o8frE0-efc£o 

[is] B5n zomMmmjjfe&m.W't&fcsb?) 

[06] H6H C(O«^C08E»K«^i8fflSn-5E» 
[0 7] 07 te, £<&58W0>E»««fciBffl£tt*E» 
[08] B8H d^^WESKfiJciifflSnsES 

[09] B9H c<75»H^<z)ffi»K«fciSfla^nsEa 

[010] B10H d®*W©E»Sll:lfflSn5 

es^ hom&mi&<vBM&m^mz^Tmmm*?& 
[in] iini d<7>«H^(7>ES&fifcaffl$ns 

[012] ai2it c^^ESgatcs/Hsn* 



[0 13] B13H HlJCSLfcE»*Btc«A6tl 

[014] 014H E»iB!«SaBWfCiR«$nfcffiS 
3* 

[015] B15H 1^0fSlfitii*S*t5BBjS 
t3<fcoTJBfiESnSE»iH«Olfffi^*Sr^-rH"rf* 

[ftf©RW] 
1 -IBRSt 

5 -gi$^ 

1 5-HR2IB 
2 l-^>^ 

2 4-ftJ&/W ^ 

2 

2 7-ES^y H 

2 7 c-ft^A^^-h 

[HISS 

3 0»-h^-flttS« 
1 5 O-ES'Vy H 

i 5 2"-taams 

1 6 H 

2 o l-h^-— mm 

L-E»?8 



2-: 

2 2»-E«*«*aB 

2 

2 6 b-MM 
2 7 b-IBill 

2 7 d-m^mmmmm 



2 0 0 

mmnmz o 2 

p ■ 



3 1 

1 5 1 —JX)V 

1 5 



[01] 



[02] 



[09] 
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[07] 
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